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INTRODUCTION

Sedimentary minerals form an important class of ore deposits,
which includes among others, most of the world's Fe ores,
phosphate, and potash. These deposits are formed at the
boundary between the solid earth and the hydrosphere (oceans,
lakes, swamps, or rivers) by the chemical processes of precip-
itation (through evaporation or changes in concentrations, acid-
ity or alkalinity, or redox potential), replacement of (or ad-
sorption on) pre-existing minerals, or by the physical process
of winnowing to form placers.

Sedimentary minerals, particularly the young deposits, are
formed by processes that can be observed directly in nature
or can be duplicated in the laboratory, and their formation is
much better understood than those mineral deposits formed
at depth in the earth. Thus, conceptual models of the origin
of some sedimentary minerals tend to be relatively well de-
fined, and exploration techniques, therefore, tend to be effec-
tive.

Much remains to be learned, however, of the mechanisms
of formation of sedimentary minerals. The prospects are ex-
cellent for the discovery of many more sedimentary ore deposits
by applying new knowledge of the formational processes. For

example, processes occurring in the deep ocean are difficult to
observe and are chemically complex. Because these processes
are not well understood, we have found it difficult to assess
deep-sea resources.

The rapid expansion of knowledge of mineral origin and of
exploration technology has been instrumental in the discovery
over the last few decades of deposits of Fe, phosphate, potash,
zeolites, and barite. Increased perception of the behavior of
metals under near-surface conditions has resulted in the iden-
tification of large, low-grade deposits in deep-sea muds and in
black organic-rich shales. Discoveries of low-grade deposits are
of great interest, because sedimentary deposits generally follow
the rule that the lower the grade, the larger the size, both in
total tonnage and in total valuable minerals. Thus, sedimentary
mineral deposits will become increasingly important in the
future as other classes of deposits with less-favorable distri-
bution habits are depleted.

CLASSIFICATION

Sedimentary mineral deposits can be classified according to
their environment of deposition. They are defined here by
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